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(54)TitIe: AEROSOL CONTAINING MEDICAMENTS 



(57) Abstract 



Aerosol formulations comprising: (A) a medicament selected from the group comprising salmeterol, fluticasone esters, 
4.amino-3,5-dichIoro-a-m6-[2-(2-pyridinyI)ethoxy]hexylJamino]methyI] benzenemethano! and physiologically acceptable salts 
and solvates thereof in particulate form and having a surface coating of a surfactant; and (B) a hydrogen-containing fluorocar- 
bon or chlorofluorocarbon propellant; and methods for their preparation. 
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formed where the medicament is selected from salmeterol# fluticasone 
esters, 4-amino-3, 5-dichloro-or- tit 6— 12— ( 2 -pyridinyl) ethoxy] hexyl] 
amino] methyl] benzenemethanol, and physiologically acceptable salts 
and solvates thereof. This is in contrast to the procedure of EP 
0372777, where the medicament and surfactant are simultaneously 
homogenised, e.g. in ethanol, prior to addition of the propellant. 

There is thus provided an aerosol formulation comprising (A) a 
medicament selected from the group comprising salmeterol, 
fluticasone esters, 4-araino-3, 5-dichloro-e- ( [ I€-(2-(2t 
pyridinyl) ethoxy] hexyl 3 amino] methyl ] benzenemethanol, and 
physiologically acceptable salts and solvates thereof in particulate 
form and having a surface-coating of a surfactant; and (B) a 
hydrogen-containing fluorocarbon or chlorof luorocarbon propellant. 

The propellants for use in the invention may be any hydrogen- 
containing fluorocarbon or chlorof luorocarbon or mixtures thereof 
having a sufficient vapour pressure to render them effective as 
propellants. Such propellants include for example C^^hydrogen- 
containing f luorocarbons and chlorof luorocarbons such as CH 2 C1F, 
CC1F 2 -CHC1F, CF3-CHCIF, CHF 2 -CC1F 2 , CHC1F-CHF 2 , CF 3 -CH 2 C1, CHF 2 - 
CHF 2 , CF 3 -CH 2 F, CC1F 2 -CH 3 , CHF 2 -CH 3 and CF 3 CHFCF 3 . 

Where mixtures of the hydrogen-containing f luorocarbons or 
chlorof luorocarbons are employed they may be mixtures of the above 
identified compounds or mixtures, preferably binary mixtures, with 
other hydrogen-containing f luorocarbons or chlorof luorocarbons for 
example CHC1F 2 , CH 2 F 2 and CF 3 CH 3 . 

The propellant may additionally contain a volatile saturated 
hydrocarbon for example n-butane, isobutane, pentane and isopentane. 
Preferably a single hydrogen -co nt a in ing fluorocarbon or 
chlorof luorocarbon is employed as the propellant. Preferably the 
propellant will be a non-solvent for the medicament. Particularly 
preferred as propellants are 1 , 1 , 1 , 2-tetraf luoroethane (CF 3 .CH 2 F) 
and 1, 1, 1,2, 3,3, 3-heptaf luoro*-n-propane (CF 3 .CHF.CF 3 ) . 

It is desirable that the formulations of the invention contain 
no components which may provoke the degradation of stratospheric 
ozone. In particular it is desirable that the formulations are 
substantially free of chlorof luorocarbons such as CC1 3 F, CC1 2 F 2 and 



CF 3 CC1 3 . 
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(e.g. a lower alkane such as isopentane or a chlorof luorocarbon such 
as trichlorof luorome thane) , optionally homogenising the slurry (e.g. 
by sonication), removing the solvent and if necessary simultaneously 
and/or subsequently breaking up the resulting solid cake. The thus- 
obtained surfactant-coated particulate medicaments are novel and 
form a further feature of the invention. 

The formulations of the invention may be prepared by dispersing 
the surface-coated medicament, obtained as described above, in the 
chosen propellant in an appropriate aerosol container, e.g. with the 
aid of sonication. 

The particle size of the finely-powdered medicament should be 
such as to permit inhalation of substantially all of the medicament 
into the bronchial system upon administration of the aerosol 
formulation and will thus be less than 100 microns, desirably less 
than 20 microns, and preferably in the range 2-10 microns, e.g. 2-5 
microns . 

The amount of surfactant employed in coating the particulate 
medicament is desirably in the range 0.01 - 10.0% w/w, preferably 
0.05 - 5.0% w/w, relative to the medicament, and may advantageously 
be chosen such that a substantially monomolecula r coating of 
surfactant is formed. The final aerosol formulation desirably 
contains 0.005 - 5.0% w/w, preferably 0.01 - 1.0% w/w, of coated 
medicament relative to the total weight of the formulation. 

The following non-limitative Examples serve to illustrate the 
invention. 

EXAMPLE 1 

(A) Preparation of Lecithin-coated Salmeterol Hvdroxynaphthoate 

(a) Lecithin (Epikuron 145V - 3.65mg) was dissolved in a small 
amount of isopentane and the resulting solution was added to 
micronised salmeterol hydroxynaphthoate <0.5g) . Further isopentane 

(7.0g total) was added to form a slurry, which was sonicated for 3 
minutes. The resulting suspension was dried by evaporating the 
isopentane at ambient temperature in a fume cupboard, whereafter the 
resulting dried plug was roughly broken up and then dried further in 
a vacuum oven. The thus-obtained product was further broken up 
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Formulation of i er i t h in-coa r.ed fluti^.nn, p ropion* — , 
1/ 1, l>2-tetra fluoroethanp 

A sample of the product of Example 2(A) (9.1 mg) Mas weighed infco 
aerosol cans, 1, l, 1, 2-Tetraf luoroethane (18. 2g - 99 . 5% w/w of total 
fill weight, was added to each can, whereafter suitable metering 
valves were crimped onto the cans, which were then each sonicated 
for 5 minutes. The resulting aerosols contained fluticasone 
propionate in an amount equivalent to 240 actuations at 2S„g per 
actuation. 



Example 3 

(A> ^P^tion «* Oleic Acid-roated s.w^ o i Hvdro*^^^^ 

Oleic acid (lOmg, was dissolved in a small amount of isopentane and 
the resulting solution was added to micronised salmeterol 
hydroxynaphthoate (l.Og). Further isopentane (2Sml total) was added 
to form a slurry, which was sonicated for 3 minutes. The resulting 
suspension was dried by evaporating the isopentane at ambient 
temperature in a fume cupboard, whereafter the resulting dried plug 
wa, roughly broken up and then dried further in a vacuum oven. The 
thus-obtained product was further broken up using a mortar and 
pestle to yield oleic acid-coated salmeterol hydroxynaphthoate 
containing 1.0% w/w of oleic acid relative to the salmeterol 
hydroxynaphthoate. 

(B> Formul «t^" "f Oleic acid-coated S„W n erol Hydrn^ p^K.^.. 
in 1. 1. 1, 2-Tet raf luoroethane 

Samples of the product of Example 3A <9.lmg> were weighed into 
aerosol cans. 1, 1, 1, 2-Tetraf luoroethane (18. 2g - 99.5% w/w of total 
fill weight) was added to each can. whereafter suitable metering 
valves were crimped onto the cans, which were then each sonicated 
for 5 minutes. The resulting aerosols contained salmeterol in an 
amount equivalent to 2 40 actuations at 2S„g per actuation. 

Example A 
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Claims 



An aerosol formulation comprising : 



(A) 



(B) 



a medicament selected from the group comprising 
s.almeterol, fluticasone esters, 4-amino-3, 5-dichloro-cr- 
( I [6 - C2 - (2-pyridinyl) et hoxy ] hexyl ] amino J me thy 1 ] 
benzenemethanol and physiologically acceptable salts "and 
solvates thereof in particulate form and having a surface 
coating of a surfactant; and 

a hydrogen-containing fluorocarbon or chlorof luorocarbon 
propellant - 



2. a formulation as claimed in Claim 1 wherein the propellant 
comprises 1, 1, 1, 2-tetraf luoroethane or 1, 1, 1, 2, 3, 3, 3-heptaf luoro- 
propane. 

3. A formulation as claimed in Claim 1 wherein the propellant 
comprises 1,1,1, 2-tetraf luoroethane . 

4. A formulation as claimed in any one of Claims 1 to 3 which is 
substantially free of chlorof luorocarbons. 

5. A formulation as claimed in any one of Claims 1 to 4 which is 
substantially free of liquid components of higher polarity than the 
propellant. 

6. A formulation as claimed in any one of Claims 1 to 5 wherein 
the coated medicament has a particle size of less than 100 microns. 

7. A formulation as claimed in any one of Claims 1 to 6 wherein 
the surfactant is present in an amount of from 0.01 to 10% w/w based 
on the medicament . 
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8. A formulation as claimed in any one of Claims 1 to 7 wh e ___.. 
the surfactant is selected from benzalkonium chloride, lecithin, 
oleic acid and sorbitan trioleate. 

9. A formulation as claimed in any one of Claims 1 to 8 wherein 
the surfactant-coated medicament is present in an amount of 0.005-5% 
w/w based upon the total weight of the medicament. 

10. A formulation as claimed in any one of Claims 1 to 9 wherein 
the medicament is salmeterol in the form of its l-hydroxy-2- 
naphthoate salt. 



11. A formulation as claimed in any one of Claims 1 to 9 wherein 
the medicament is fluticasone propionate. 

12. A formulation as claimed in any one of Claims 1 to 9 wherein 
the medicament is the (R) enantiomer of 4-ami„o-3, 5-dichloro-«- [ 1 1 6- 
(2- (2-pyridinylJ ethoxyjhexyl] amino] methyl] benzenemethanol . 

13. A method for the preparation of an aerosol formulation 
comprising dispersing a surface-coated medicament selected from the 
group comprising salmeterol, fluticasone esters, 4-amino-3,S- 
d i chlero- B -n[«-t2-( 2 - pyridinyl)ethoxy]hexyl]amino)iBethyi] 
benzenemethanol and physiologically acceptable salts and solvates 
thereof in a hydrogen-containing fluorocarbon or chlorof luorocarbon 
propellant in an aerosol container. 

14. A method as claimed in Claim 13 wherein the surface-coated 
medicament is obtained by slurrying particulate medicament with a 
solution of a surfactant in a substantially non-polar solvent and 
then removing the solvent. 
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